An old story with a new twist: do NMDAR1 mRNA binding proteins regulate expression of the NMDAR1 receptor in the presence of alcohol?
NMDA receptors not only play a pivotal role in normal physiological processes in the central nervous system (CNS), but have been identified as an important target of ethanol. Chronic exposure to ethanol induces a number of adaptive processes in the CNS, including an upregulation of NMDA receptor number and function. The increase in NMDA receptor number in response to chronic ethanol exposure both in vivo and in vitro is accompanied by an increase in NMDAR1 and NMDAR2B polypeptide levels. It is widely believed that these adaptive changes play an important role in the development of alcohol dependence and withdrawal syndrome. At the molecular level, chronic ethanol exposure of fetal cortical neurons selectively increases expression of NMDAR1 splice variants lacking exon 5 and exon 22. Chronic ethanol exposure of fetal cortical neurons also increases NMDAR1 mRNA half-life in these neurons. However, when new protein synthesis is inhibited, the half-life of NR1 mRNA in these neurons returns to control values, strongly suggesting that ethanol induces the synthesis of protein(s) that may regulate the decay of NR1 mRNA. In recent years, it has become apparent that regulation of mRNA stability is an important aspect of regulation of gene expression. Changes in mRNA stability can be accomplished by interaction between cis-acting sequences in the 3' untranslated region (3'UTR) of mRNAs and trans-acting proteins expressed in cells. Such interactions may protect RNAs from degradation by ribonucleases, thereby increasing the half-life of mRNAs.